Journal impact factor (JIF) is defined as the number of citations within a given year to items pub
THE concept of impact factor (IF) was first introduced by Eugene Garfield (founder of the Institute for Scientific Information, ISI) in 1955 (refs 1, 2), and it was only in the early 1960s that Garfield along with Irving Sher, proposed the journal impact factor (JIF) to help select journals for the Science Citation Index 3 . Since 1975, when IF was confirmed by the Journal Citation Reports (JCR) as a bibliometric evaluation indicator for journals, it has gained increasing attention, leading to both improvement and misuse in scientific publishing 4 . IF has been used as a standard to measure the position and prestige of a journal within the communication system 5 . Though we cannot deny the contribution of IF in the scientific field in comparing journals and authors 6 , there exist a series of problems as well [7] [8] [9] [10] . IF has many advantages and limitations [11] [12] [13] . Hence several researchers attempted to supplement or correct IF using the h-index 14 and other indicators to measuring academic performance in a more fair manner 15 . IF is defined as the number of citations within a given year to items published by a journal in the preceding two years, divided by the number of citable items published by the journal during those two years [16] [17] [18] [19] [20] . Currently, 'citable documents' include only articles and reviews 21, 22 ; other types of documents are excluded from IF calculation, and are called 'non-citable documents' (NCDs). However, NCDs are referenced with a frequency relative to that of citable documents; these NCDs actually can be and are often cited. For example, an editorial published in Hepatology 23 in 2011 has been cited 1025 times to date, and a letter published in Nature Methods 24 in 2011 has been cited 1093 times.
The major types of documents as defined by ISI are articles, letters, notes and reviews. The definition of a note is 'a technical comment shorter than an article and restricted in scope; a brief article designated as such by the journal'. As of 1991, however, note was no longer the designation given to non-review articles in Angewandte Chemie, according to JCR, which instead used the designation of article 13 . When selecting the 'note' type in the SCI database, we found that only 274 notes were published in 1996, compared with 58,356 published in 1995; in 1997, the note type could no longer be found.
Recently, Wu 25 has called for a redefinition of IF, based on the study of Heneberg 26 . According to this proposal, the denominator for IF calculation should be the total count of all documents, not just those designated citable, since NCDs can in fact be cited. Citation of NCDs, which are not added to the denominator, leads to a total that seems larger than it really is 18 
Methods

Definition of NCDs
NCDs refer to documents falling outside the ISI definition of citable documents. In early papers 30, 31 , articles, reviews and notes were regarded as citable documents; notes are no longer considered citable in the recent literature 16, 27 . In fact, the note type can no longer be found in the Web of Science (WoS) as of 1997, and we suppose that it has been incorporated into the review type. In this article, NCDs include editorials, letters, reprints, news items, book reviews, biographical items and corrections, among others.
Access to data
Number of different document types: We accessed the WoS database and conducted a search for all documents published between 2012 and 2013. By refining document type, we obtained the total number of reviews, letters, reprints, news items, book reviews, biographical items and corrections. The search date was 6 September 2015.
Number of cited documents and citation of documents:
We acquired data on the citation of different types of documents in 2014 and their total citation through the 'Create Citation Report' function in the WoS database. We also recorded the highest citation of papers in each document type. Citation per paper is defined as the total citations divided by the number of documents. The citation rate of documents is defined as the number of cited documents divided by the number of documents.
Determination of h-index:
Using the 'Create citation report' in the WoS database, we obtained the h-index of different types of documents in 2014. This was determined by citation in 2014 to documents published between 2012 and 2013.
Contribution of NCDs to JIF:
After analysing the editorials and letters published between 2012 and 2013, we determined which journals published 500 or more editorials and letters, or which published at least 10 editorials and letters with citation totals of not less than 20. Finally, we calculated the contribution value and contribution rate of NCDs to IF of various journals. The computational method used is
In eq. Table 1 shows the citation characteristics of various types of NCDs published from 2012 to 2013. Within this twoyear period, 160,580 editorials, 81,652 letters and more than 20,000 news items and corrections were included in the SCI database. Other types of NCDs, such as reprints, biographical items and book reviews, were included less often. According to citing efficiency, citation per paper and cited rate for editorials and letters were also the highest. Citations per paper and cited rate for reprints, news items and corrections were less than those of editorials and letters, and citing efficiency of biographical items and book reviews was rather low. Bibliometric characteristics were relatively consistent in h-index, highest citation of papers, citations per paper, and cited rate for different types of documents published within the two-year period. The number of cited documents refers to the amount of the literature whose citation is at least 1, as of the date of retrieval, within the corresponding document type. 
Results
Citation characteristics of NCDs
Editorials and letters with highest citation
From Table 1 , we can see that editorials and letters have the highest citing efficiency among NCDs. However, based on a measurement of citation by paper, we cannot find the specific extent to which documents of these two types are cited. We have thus listed the ten most highly cited editorials and letters in Tables 2 and 3 respectively. The citation column in Tables 2 and 3 
Contribution of editorials and letters to journal impact factor
To precisely understand the contributions of editorials and letters to JIF, we selected for analysis journals that published 500 or more editorials and letters, or at least 10 editorials and letters with citation totals of not less than 20. We conducted detailed statistical analysis of the number of documents and citations of articles, reviews, Three journals were found to have NCD citation over 4000: New England Journal of Medicine (5568), Science (5158), and Nature (4110). Another three showed NCD citation over 2000: Journal of the American Medical Association, The Lancet, and BMJ. Among the journals listed above, Nature and Science are comprehensive, while the others are medical periodicals. Although citations to Nature and Science were over 4000, the contribution rate of their NCDs to their IF did not exceed 10%. Article and review document types made the greatest contributions. The contribution rates of the remaining journals were greater than 10%, with BMJ showing a high value of 32.9%.
Conclusion
(1) Editorials, letters and other documents are defined as NCDs by ISI, and thus not accounted for in the denominator when calculating the IF of a journal. However, these documents actually can be cited, and some editorials and letters are cited extensively.
(2) Of all NCDs, editorials and letters make the most significant contribution to citation totals and IF. During the two-year period used in this study for the calculation of IF in 2014, editorials and letters demonstrated good performance in measurement of highest citation totals, citations per paper, h-index, number of cited documents and cited rate of documents; they are thus important document types JIF that cannot be ignored. (3) Many journals published a large number of NCDs. Nature, for example, published a total of 1729 articles and reviews from 2012 to 2013, and more than 2244 editorials and letters during the same period. Science published 1590 editorials and letters during this period, only slightly lower than the number of articles and reviews published. Medical journals, many of which are internationally renowned with higher IF, published larger number of NCDs such as editorials and letters. Therefore, we must consider whether diversification of document types is an indication of maturity of an academic journal or the inevitable choice for promoting its influence in the field.
(4) The contributions of NCDs to JIF were found to be primarily normal, with only a few journals showing higher contribution rates of NCD to IF. We considered journals that published higher number of editorials and letters, and editorials and letters with higher citation totals; the contribution rates of NCDs published by these journals to IF are relatively high. However, some journals that published less NCDs or NCDs with lower citation totals demonstrated higher contribution rates JIF, a result of less citation of the articles and reviews published.
